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Extended Abstract:

Introduction

Iran’s aspiration to transition toward a knowledge-based economy (KBE) has been articulated repeatedly in national
development programs; however, the locus of success is unequivocally regional, where industrial composition,
institutional quality, and the density of intermediary organizations together determine whether scientific capacity is
translated into measurable innovation and exports. Kerman Province is a salient case because it combines large anchor
industries in mining and mineral processing with a growing higher-education base, nascent innovation actors (science
and technology parks, accelerators), and export potential in complex tradable products. Yet, despite these assets,
persistent coordination failures—manifested as fragmented governance, shallow early-stage finance, and fragile
university—industry linkages—mute conversion of knowledge inputs into competitive outputs. Against this backdrop,
our study responds to a practical policy gap: while Iran is rich in national roadmaps, there is a shortage of regionally
embedded, governance-aware execution frameworks that respect place-based priority-setting and multi-level
alignment.

Conceptually, the paper integrates four strands. First, the National Innovation System (NIS) perspective highlights
system performance as an emergent property of actors, networks, and institutions rather than a function of R&D inputs
alone, implying that provincial governance and intermediary capacity are not peripheral but central to outcomes.
Second, the Triple Helix model underscores the co-evolution of universities, industry, and government, with particular
emphasis on the enabling role of hybrid institutions that intermediate knowledge flows and lower transaction costs for
collaboration. Third, multi-level governance connects national strategies and instruments to provincial delivery
systems, addressing the well-known “last-mile” problem in policy implementation. Fourth, smart specialization
provides a disciplined, opportunity-discovery logic for prioritization, making it possible to build short, deep pipelines
in areas where Kerman already exhibits relative strengths (e.g., mining-tech, advanced materials) while simultaneously
creating learning spaces for diversification. Our contribution is to operationalize this synthesis via a rigorous SWOT
diagnosis and a TOWS-derived portfolio of implementable strategies, complete with mechanisms, enabling conditions,
and monitoring indicators that a provincial team can adopt without heavy re-design.

Finally, the case aims to be transferable: the approach is designed for semi-advantaged provinces that possess pockets
of industrial scale or knowledge assets but face institutional bottlenecks similar to Kerman. By making strategy
selection explicit (through item—pairing logic) and by specifying delivery mechanisms (through intermediary design
and finance stacks), the framework converts general policy aspirations into doable, monitorable actions. In doing so,
it narrows the often-observed gap in Iran between scientific capacity and institutional efficiency, translating the former
into accountable programs aligned with local comparative advantages.

Method

Design and scope: We adopt a mixed, comparative—analytical design operating at two levels that inform one another
iteratively. At the national level, Iran’s stance and performance are benchmarked against South Korea across seven
KBE-relevant dimensions: (i) human capital; (ii) R&D and innovation inputs; (iii) institutional quality and governance;
(iv) digital infrastructure; (v) intellectual property (IP) protection and use; (vi) innovation climate and
entrepreneurship; and (vii) international collaboration. This comparative lens is not an exercise in league-tables; rather,
it supplies directional hypotheses about where Iran’s system frictions are likely to materialize at the regional scale
(e.g., IP enforcement gaps reappearing as firm-level imitation risks, or digital infrastructure gaps showing up as low
ERP/CRM adoption among SMEs).At the regional level (Kerman), we combine document analysis with structured
expert elicitation to construct a SWOT diagnosis, followed by a TOWS synthesis. The regional layer is the decision-
space for program design; hence, we explicitly incorporate provincial delivery capacity, intermediary readiness, and
alignment with national instruments (e.g., export desks, innovation vouchers, guarantees) into strategy formulation.
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The end-product is a 10-item portfolio in four quadrants (SO, WO, ST, WT), each with a short title, mechanism,
enabling conditions, and representative KPIs that jointly make strategies implementation-ready rather than aspirational.

Instrument development and data: We derived an initial pool of SWOT statements from provincial plans, national STI
policy documents, interview transcripts, and relevant literature. Through iterative refinement, we expanded and
clarified the statements to ensure non-overlap and policy relevance, operationalizing them on a five-point Likert scale
that captures perceived salience and urgency. Expert scoring produced a ranked set of items, with low-mean (<=3) and
high-dispersion items removed to maintain diagnostic sharpness. Reliability diagnostics using Cronbach’s alpha on
the consolidated instrument yielded a = 0.71 (acceptable) after data cleaning, with subscale statistics reported per
SWOT dimension.

The expert panel (N = 14) comprised stakeholders with >5 years of direct experience in at least two of the following
domains: R&D-commercialization pipelines in mining/materials/agri-processing; management of KB firms or startup
portfolios; leadership roles in university research and technology transfer; provincial or national STI policy
implementation; and intermediary functions (technology brokerage, cluster management, export facilitation,
testing/certification services). This composition allowed us to triangulate firm-level frictions (e.g., certification, QA,
supplier development) with governance bottlenecks (e.g., fragmented mandates, slow contracting, weak guarantees)
and finance constraints (e.g., lack of pre-seed micro-grants or first-loss mechanisms).

Analytical procedure: The SWOT—TOWS pipeline proceeds in three disciplined steps. Step 1 (Prioritization): We
rank items by mean and policy-salience, ensuring that retained statements are both statistically and substantively
meaningful. Step 2 (Combination logic): We pair items in SO (leveraging strengths to exploit opportunities), WO
(repairing weaknesses to capture opportunities), ST (using strengths to guard against threats), and WT (hardening the
system against threats by fixing weaknesses). Crucially, we avoid ad-hoc pairings by specifying the mechanism that
connects the items (e.g., how cluster orchestration and certification infrastructure convert S1+O1 into export-grade
innovation chains). Step 3 (Program specification): For each candidate strategy, we articulate the delivery mechanism,
primary enablers (institutions, instruments, budgets), and KPIs (e.g., number of KB SMEs inserted into mega-projects;
export-grade certifications; IP filings; capital leveraged; time-to-first-revenue). This yields an actionable portfolio
rather than a generic policy wish-list, and it makes ex-post evaluation and adaptive management feasible for provincial
teams.

Results:

A) Strategic diagnosis (SWOT): Table 1 presents the key statements and mean scores (1-5). The Strengths indicate
that Kerman benefits from S1: the presence of large industries and mines that demand KB products and services,
creating a ready channel for pilot adoption and scale; and S2: the availability of domestic and diaspora tech talent that
can be mobilized through targeted fellowships and equity-based incentives. The Weaknesses are led by W1 (low
technology intensity across industrial clusters) and W2/W3 (neglect of SMEs and limited managerial support for
innovation), compounded by W4 (weak S&T governance) which manifests as mandate overlaps, slow contracting, and
under-resourced intermediaries. W6 (incomplete value chains) and W7 (low participation of local KB firms in mega-
projects) imply that even when innovation emerges, it struggles to enter large procurement channels; W8 (shortage of
startup finance) leaves early-stage ventures under-capitalized, elongating time-to-market. On the upside, Opportunities
include O1 (KBE embedded in national programs), O2 (Al/loT as enabling technologies for productivity and
monitoring), and O3 (policy emphasis on KB exports). Threats are headed by T1 (brain drain; weak return pathways),
T2 (bureaucratic inertia in S&T bodies), and T3 (weak IP enforcement), the latter raising copying risks that depress
private R&D incentives.

These patterns align with qualitative evidence from interviews. Large incumbents are willing to pilot new solutions
but require supplier pre-qualification, certification, and predictable legal/guarantee arrangements. SMEs report
difficulty translating prototypes into contracts due to limited intermediary support and fragmented standards/testing

Stable Economy Journal, 2025; 6(4),5-39.
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access. Universities seek clearer pathways to problem-led research and flexible IP arrangements to accelerate licensing.
Intermediaries (brokers, cluster organizations, TTOs) face chronic under-financing, curtailing their ability to reduce
transaction costs and steward complex multi-party projects.

Table 1. Key SWOT statements and scores (Kerman Province)

Group Code Analytical statement (short) Mean (1-5)
S S1 Presence of large industries & mines demanding KB products 4.071
S S2 Availability of domestic & diaspora tech talent 3.786
W W1 Low technology intensity in industrial clusters 4.214
W W2 Neglect of small/medium tech firms (SMEs) 4.071
W W3 Limited managerial support for innovation 4.071
W W4  Weak S&T governance 3.929
W W5 Insufficient R&D investment 3.786
W W6 Incomplete value chains in tech products 3.786
wW W7 Low participation of local KB firms in mega-projects 3.857
wW W8 Shortage of startup finance 3.857
0] o1 KBE embedded in national development programs 4.000
0] 02 Emergence of Al/loT as enabling technologies 3.714
0] 03 National emphasis on KB exports 3.643
T T1 Brain drain; lack of re-entry/talent-return policies 4.143
T T2 Bureaucratic inertia in S&T bodies 3.786
T T3 Weak IP enforcement — copying risk 3.714

Notes. Mean/dispersion filters and alpha diagnostics guided item retention. Arrows used later (1/]) denote
increase/decrease for KPIs.

B) Strategy portfolio (TOWS): The TOWS synthesis yields a 10-item portfolio designed for feasibility, leverage, and
risk-mitigation. In SO strategies, we exploit the demand of anchor industries to build export-grade innovation chains
and a challenge-driven mining-tech accelerator. In WO, we repair structural weaknesses by upgrading cluster
technology intensity via provincial networking, diffusing KB practices through SME vouchers and on-site extension,
strengthening intermediaries to provide IP/standards/testing as one-stop services, and brokering local KB firms into
mega-projects through standardized contracts, legal aid, and guarantee access. The ST set stabilizes human capital
through retention and re-entry pathways and uses regional tech branding (Mining-Tech/Agri-Tech) to build market
trust and reduce imitation incentives. Finally, WT strategies harden the institutional backbone by establishing IP clinics
and enforcement support and by completing the early-stage finance stack (grants + revenue-based finance/convertible
notes + first-loss guarantees and co-investment), plus targeted value-chain completion to shorten time-to-market.

To make the portfolio implementable, we specify mechanisms and instruments that a provincial team can mobilize
with reasonable budgets: cluster orchestration and certification pipelines in SO-1; challenge calls co-funded by
incumbents in SO-2; university—park—incubator consortia and extension teams in WO-1; SME vouchers for
prototyping/QA and advisory in WO-2; a regional intermediary hub in WO-3; a broker function in WO-4 to insert
local KB suppliers into large procurement; co-funded MSc/PhD and diaspora fellowships in ST-1; annual demo-days
and export missions in ST-2; TTO-linked legal clinics and arbitration support in WT-1; and blended finance with
guarantees in WT-2. Table 2 summarizes the full set with linked SWOT codes, levers, and expected outputs.

Stable Economy Journal, 2025; 6(4),5-39.
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Table 2. TOWS-derived regional strategy portfolio and policy levers (Kerman Province)

Quadrant Strategy (short title) Linked Main policy lever(s) Expected output
items

SO-1 Export-oriented innovation S1, 01 Cluster orchestration; KB value chains; tradable

chains in minerals lab—pilot—-certification pipeline; complex products
export desks

SO-2 Mining-tech accelerator S1, 02 Thematic accelerator; corporate Deal-flow of KB startups
(challenge-driven) challenges; seed linkage for local industry

WO-1 Upgrade industrial clusters W1, 01  University—park—incubator consortia;  Tech-intensity 1; supply-
via provincial networking extension teams chain localization

WO-2 SME innovation vouchers & W2,01  Vouchers for prototyping/QA,; on- SME productivity 1;
technical extension site advisory diffusion of KB practices

WO-3 Strengthen intermediaries W4, 01  Regional intermediary hub; one-stop  Lower transaction costs;
(IP/standards/testing) innovation services faster commercialization

WO-4 Broker access of local KB W7, 01 Standardized contracts; legal aid; # local KB firms inserted;
firms to mega-projects guarantee access contract value 1

ST-1 Talent retention & re-entry S2, T1 Co-funded industry MSc/PhD; Skilled workforce stability;
pathways diaspora fellowships U-I alignment

ST-2 Regional tech branding S1, T3 Annual demo-days; standards Market trust; reduced
(Mining-Tech/Agri-Tech) recognition; export missions imitation incentives

WT-1 IP protection clinic & W4, T3 IP/legal clinic; TTO linkage; Reduced copying; higher
enforcement support arbitration support private R&D incentives

WT-2 Early-stage finance stack W8, T2  Blended finance; first-loss More seed rounds; survival

(grants + RBF/notes)

guarantees; co-investment

of KB startups

How the pieces fit. SO measures generate early export-grade wins that signal feasibility and crowd in co-investment;
WO measures correct binding constraints in clusters and intermediaries; ST measures stabilize the talent base and
strengthen reputation effects; WT measures reduce systemic risks (imitation, contracting frictions, financing gaps).
Taken together, the portfolio creates short, deep pipelines from problem discovery to market, converting Kerman’s
structural assets into competitive capabilities while building institutional muscle for continued diversification.

C) Implementation guidance: Governance and delivery. We propose a provincial steering group with explicit mandates,
quarterly KPIs, and authority to convene universities, large incumbents, SMEs, and intermediaries. The steering group
oversees (i) a regional intermediary hub to provide IP/standards/testing services (WO-3) and operate the broker
function (WO-4); (ii) a challenge-driven accelerator (SO-2) co-funded by anchor industries; and (iii) a blended-finance
platform (WT-2) that deploys pre-seed micro-grants, seed co-investment, and guarantee instruments to shorten the
time between prototype and first revenue. Clear service charters and SLAs (service-level agreements) ensure
predictable delivery and reduce contracting delays.

Phasing and demonstration. We recommend a two-phase rollout. Phase | (Year 1): Launch 2-3 demonstration
pipelines—e.g., SO-1 (export-oriented chain in minerals) combined with WT-1 (IP clinic) and WT-2 (finance stack)—
to achieve early, visible outcomes (export-grade certification, first seed rounds closed, initial licensing revenue). Phase
Il (Years 2-3): Scale successful pipelines, replicate in adjacent domains (e.g., materials testing, agri-processing), and
embed continuous improvement routines using KPI dashboards and after-action reviews. Deliverables include standard
operating procedures (SOPs), model contracts, and a lessons-learned repository for cross-provincial diffusion.
Monitoring and evaluation. KPIs should be compact, outcome-oriented, and mapped to Table 2_of KB SMEs inserted
into mega-projects; export-grade certifications obtained; IP consultations/filings/licensing revenue; firms completing
digital readiness upgrades; capital leveraged; time-to-first-revenue. We advise quarterly reviews at the steering group,
with an independent learning evaluator to validate metrics and recommend course corrections. Risk management
should monitor three classes: (i) delivery risks (staffing, vendor performance); (ii) market risks (demand volatility,

Stable Economy Journal, 2025; 6(4),5-39.



Strategic Planning for the Regional Development of Knowledge-Based Economy ... . 10

standards changes); and (iii) institutional risks (policy discontinuity, slow budget release). Mitigation includes multi-
year MOUs with incumbents, diversified co-funding, and escrow-based disbursement tied to verified milestones.

Conclusion

The evidence indicates that at the regional scale in Iran, the binding constraints to KBE are not deficits in scientific
capacity but institutional coordination and financing gaps that prevent knowledge from becoming exportable products
and services. A TOWS-based, governance-aware portfolio—anchored in Kerman’s mining-related strengths (SO-1/2),
supported by systematic SME and intermediary upgrading (WO-1/2/3/4), stabilized by human capital pathways and
regional branding (ST-1/2), and secured through IP/legal enforcement and early-stage finance (WT-1/2)—constitutes
a coherent route to convert capabilities into tradeable complexity and resilient growth. The approach is transferable to
semi-advantaged provinces that share similar structural features, provided implementation remains place-based,
participatory, KPI-driven, and fiscally disciplined. By insisting on explicit mechanisms, enabling conditions, and
measurable outcomes, the framework closes the persistent gap between policy ambition and regional execution,
offering a template for accountable, innovation-led development.
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1 - SWOT Matrix

2 _ Likert Scale

3 _ Validity

4 _ Standard Deviation
5 _ Reliability

6 _ Cronbach's Alpha
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3 _ Industrial Upgrading Theory
4 — Technological Clusters
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1~ Network Governance Structure

2 _ Lead Facilitating Organization

8 _ Joint Innovation Programs

4 _ Provincial Cluster Innovation Fund
5 _ Technology Intensity

6 _ Circular Economy

" - ST Strategy (Strengths-Threats)

8 _ Brain Drain
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! - Human Capital Theory

2 _ Employee Stock Ownership Plan (ESOP)

8 _ Legal-Financial Framework for Elite Stock Ownership
4 _ Supervisory and Facilitating Entity

5 _ Incentive Stock Packages

6 _ Kerman Province Elite Stock Fund

"~ Organic Interest Alignment

8 _ Technology Cores
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1 _ WT Strategy (Weaknesses-Threats)

2 _ Governance Weakness

%~ Good Governance Framework

4 _ Institutional Theory

5 _ Integrated Innovation Governance System
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1 _ S0 Strategy (Strengths-Opportunities)
2 _ Global Value Chain Theory

3 _ Open Innovation Model

4 — Mineral Value Chain Consortium

5> _ Export-Oriented Innovation Ecosystem
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1 _ WO Strategy (Weaknesses-Opportunities)
2 — Small and Medium Enterprises (SMESs)

3 _ Balanced Regional Development Theory
4 — Industrial Clusters Model
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!~ Inclusive Development

2 _ WT Strategy (Weaknesses-Threats)

3 _ Tech Startups

4 _ Startup Funding Gap Theory

5 — Regional Venture Capital Model

6 _1 Tech Entrepreneurship Financial Ecosystem
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1 _ ST Strategy (Strengths-Threats)
2 _ Brand Trust Theory

3 _ Brand Trust Monitoring System
4 _ Regional Competitiveness
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1~ SO Strategy (Strengths-Opportunities)

2 _ Business Acceleration Theory

3 _ Industrial Open Innovation Model

4 oaes paad plihs @)\ ulw Bae Specialized Mining Venture Capital Fund
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